Long-term effects of early-life environmental manipulations in rodents and primates: Potential animal models in depression research.
Depression is one of the most common human illnesses and is of immense clinical and economic significance. Knowledge of the neuro-psychology, -biology and -pharmacology of depression is limited, as is the efficacy of antidepressant treatment. In terms of depression aetiology, whilst the evidence for causal mechanisms is sparse, some genomic and environmental factors associated with increased vulnerability have been identified. With regards to the latter, the environments in which human infants and children develop are fundamental to how they develop, and parental loss, emotional and physical neglect, and abuse have been shown to be associated with: traits of depression, traits of predisposition to depression triggered by subsequent life events, and associated physiological abnormalities, across the life span. Studies of postnatal environmental manipulations in rodents and primates can potentially yield evidence that abnormal early-life experience leading to dysfunction of the neurobiology, physiology and behaviour of emotion is a general mammalian characteristic, and therefore, that this approach can be used to develop animal models for depression research, with aetiological, face, construct and predictive validity. The establishment of models with such validity, if at all achievable, will require a sophisticated combination of (1) appropriate postnatal manipulations that induce acute stress responses in the infant brain which in turn lead to long-term neurobiological consequences, and (2) appropriate behavioural and physiological assays to identify and quantify any depression-like phenotypes resulting from these long-term neurobiological phenotypes. Here, we review some of the evidence-positive and negative-that neglect-like environments in rat pups and monkey infants lead to long-term, depression-like behavioural traits of reduced motivation for reward and impaired coping with adversity, and to altered activity in relevant physiological homeostatic systems.